Cell proliferation in the bone marrow, thymus and spleen of mice studied by continuous, in vivo bromodeoxycytidine labelling and flow cytometric analysis.
We have applied the technique of labelling dividing cells with bromodeoxyuridine (BrdUrd) in combination with in vivo continuous labelling, propidium iodide (PI) staining for DNA content, and flow cytometric analysis, for the determination of cell proliferation in bone marrow, thymus and spleen of mice. The percentage of BrdUrd labelled cells increased as a function of exposure time in a tissue specific manner for each of the three tissues. Thymus and bone marrow had cell populations which exhibited different kinetics for the accumulation of label: (1) those that cycled and became labelled within 2-3 days (88% in 2 days for bone marrow, 84% in 3 days for thymus); (2) those that cycled during the remainder of the 6 day infusion period (11% of bone marrow and 13% of thymus cells); and (3) those that did not cycle during the 6 day period studied (less than 2% of bone marrow and 3% of thymus cells). In contrast, the spleen exhibited a slower, constant accumulation of labelled cells. After six days of infusion a large proportion of spleen cells (50%) had not become labelled. These results suggest that a larger proportion of spleen cells are long lived than indicated by other methods. We also have found the period of labelling with BrdUrd extended several days beyond the period of infusion. This method will be very useful in studying perturbations of cell populations induced in mice exposed to toxic agents.